Hypoxia reduces endothelin production by rat alveolar type II cells in primary culture.
The purpose of the study was to describe endothelin (ET) production and to characterize the effect of hypoxia on preproendothelin-1 (preproET-1) messenger ribonucleic acid (mRNA) expression and ET secretion by rat type II pneumocytes in vitro. Rat type II pneumocytes were incubated in a sealed chamber containing a normoxic (21% O2) or hypoxic (1% O2) atmosphere for increasing durations. Immunoreactive ET (irET) was measured in cell supernatants using a radioimmunoassay. Rat preproET-1 mRNA was detected by Northern blot. Rat type II pneumocytes expressed preproET-1 mRNA, contained irET and secreted irET in a time-dependent manner. ET secretion was dependent on de novo ribonucleic acid (RNA) and protein synthesis. Hypoxia decreased irET secretion by 27% and reduced the steady-state level of preproET-1 mRNA by 60% whereas intracellular irET concentration was unchanged. Inhibition was partially reversible with the return to a normoxic atmosphere. Inhibition of nitric oxide synthesis did not prevent the inhibitory effect of hypoxia. In conclusion, rat type II pneumocytes in primary culture secreted immunoreactive endothelin and expressed preproendothelin-1 messenger ribonucleic acid. Hypoxia reversibly reduced endothelin-1 production through a reduction of the steady-state preproendothelin-1 messenger ribonucleic acid level. Nitric oxide synthesis did not mediate the inhibitory effect of hypoxia.